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ABSTRACT 


Two colour phases were found amongst minke whales examined at 
the Durban whaling station. The majority of the animals had asymmetri- 
cally-coloured baleen, with the right series having a larger number of 
white plates anteriorly than the left, and with the remaining plates having 
a black outer border whose width amongst the longest plates averaged 
about 31-34% of the width of the plate. These animals also had plain or 
two-tone flippers (Type 1 or 2) on which white patches were never found, 
and dark pigment on the neck did not descend below the level of the eye. 
Whales of the second colour phase were much rarer (~3 to 4% of the 
minke whales taken). They had all-white baleen or baleen with an 
unusually large proportion of white plates (with little or no asymmetry), 
in which the largest plates were either completely white or with a narrow 
black outer border less than 10% of the width of the plate. The flippers 
carried a striking white patch connected to a roughly circular white blaze 
on the shoulder (Type 3), and dark pigment in the neck region extended 
onto the ventral grooves. 

Type 3 whales appear to be born smaller and attain a smaller size at 
sexual maturity than Type 1 or 2 whales. Off Durban they were found 
closer inshore and earlier in the year than Type 1 or 2 whales, and were 
not killed from the same groups. Whales with similar coloration to Type 3 
animals have also been recorded from Brazil, New Zealand and Australia, 
but probably do not occur in higher latitudes of the Antarctic. 


INTRODUCTION 


Ainke whales in the Southern Hemisphere are reported to have either no 
vhite flipper bands (Ohsumi, Masaki and Kawamura, 1970; Van Utrecht and 
Jan der Spoel, 1962; Williamson, 1959, 1961; Zemsky and Tormosov, 1964) 
r flippers with “light” (Taylor, 1957) or white bands (Aguayo, 1974). The 
xistence of two Southern Hemisphere forms, one with and one without 
white flipper bands is suggested by data provided by Baker (1983), Gaskin 
972) and Kasuya and Ichihara (1965). The baleen coloration of southern 
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minke whales has been usually reported as consisting of some anterior all- 
white plates and the rest white with dark borders externally, with considerable 
individual variation in the proportion of all-white plates, and with asymmetry 
in their distribution between left and right sides of the head (Kasuya and 
Ichihara, 1965; Ohsumiet al., 1970; Williamson, 1959, 1961). Some individuals 
have been reported with no all-white plates (Ohsumi et al., 1970), even on 
both sides of the head (Van Utrecht and Van der Spoel, 1962). Gaskin (1972), 
Guiler (1978) and Baker (1983) are the only authors so far who have described 
southern minke whales as simply having “yellow or pale ochre’, “yellowish” 
or “yellow-grey” baleen with no mention of dark edges. 

It is clearly of some interest to establish whether different colour phases 
of minke whales do occur in the Southern Hemisphere, and particularly to 
investigate whether these might vary geographically as potential indicators of 
stock identity. Systematic observations were therefore made of the coloration 
of the baleen and flippers (and certain other parts of the body) of minke 
whales landed at Durban (ca 30°S, 31°E) and on the factory ship Nisshin Maru 
no.3 in the Antarctic. This paper presents analyses of these observations 
together with some morphometric data, and includes information from 
animals stranded on the South African coast and elsewhere. 


MATERIAL AND METHODS 


As part of their routine examination of minke whales on the flensing platform, 
the whaling inspectors at Durban were instructed to record variations 
in coloration. 

The most convenient way of recording flipper patterns was by photo- 
graphy. Photographs of one or both flippers of each minke whale landed 
were taken with an Instamatic camera (using flash for night shots). In order 
to distinguish between individual whales, a slate bearing the platform number 
of the whale was included in each frame. 

Photographs were taken in three seasons (1970, 1971 and 1973) for a 
total of 299 whales. 

Baleen coloration was recorded in several ways. Initially (1969) separate 
counts were made of the number of all-white plates and the number with 
black edges for at least one series of each whale. The plates counted included 
all those defined as hairs by Williamson (1973). Because this was so laborious, 
a more rapid method of assessing the relative proportions of the two types of 
baleen was used subsequently (1970, 1971 and 1973). One entire side of 
baleen was carefully removed and laid straight and flat (fringe downwards) on 
the deck. Its total length and the length of the series of all-white plates were 
‘hen measured with a steel or fibreglass tape in a straight line between the 
anterior and posterior extremities of the series. The relative length of the 
ali-white section could then be used as a measure of the proportion of white 
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plates in the series. The coloration of baleen was recorded in these two ways 
for a total of 488 animals. 

In addition, one of the longest baleen plates from one side of each whale 
was collected in 1970, 1971, 1973, 1974 and 1975, and fixed in formalin. 
These could be recognised as being from the left or right series depending on 
their shape, and were used to confirm on which side the measurements or 
counts of different-coloured baleen had been made. They were also used to 
provide measurements of the relative width of the black border to the outer 
2dge of the plate. 

The length and width of the plate were measured as described by Omura 
und Fujino (1954), while the width of the black border was measured with 
vernier Calipers at the same level as the width of the plate. Baleen plates from 
904 whales were so measured, to the nearest mm. 

From 20 January to 17 February 1979, 161 minke whales were examined 
board the Japanese factory ship Nisshin Maru no.3 while it operated along 
he ice edge between the longitudes of 62° and 107°E. The procedures 
ollowed were almost identical to those described above; the proportions of 
slack and white baleen plates were obtained by measurement rather than 
counting, while a ruler rather than vernier calipers was used to measure the 
hickness of the black border. 

Throughout this paper a ‘+’ figure following an estimate refers to one 
tandard error. 


COLORATION 


‘lipper and associated body coloration 

‘rom an examination of the photographs, the flipper coloration of minke 

vhales landed at Durban and in the Antarctic could be classified into three 

ypes. 

1. Plam — The outer surface of the flipper was a steely-grey (or slightly 
darker) colour, darkening on the trailing edge of the flipper but lighten- 
ing to almost white on the leading edge. Such changes in coloration were 
not sharply differentiated but were diffuse in nature (Fig. la). This 
seemed to be equivalent to the Type 1 flipper coloration as illustrated by 
Doroshenko (1979) and Wada and Numachi (1979). 

2. Two-tone — The outer surface of the flipper was of two tones of grey 
separated by a distinct line running perpendicularly across the width of 
the flipper approximately level with the axilla. This line varied from 
being roughly straight to being strongly backet-shaped in conformation, 
and separated the lighter colour of the distal part of the flipper from the 
darker proximal part (Fig. 1b). The clarity of this distinction into two 
tones varied considerably, depending on the degree of contrast between 
the colours of the proximal and distal parts of the flipper: the lighter in 
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tone the distal part, the greater the distinction. Although animals could 
be classified as having weakly, moderately or strongly two-toned flippers, 
there actually appeared to be a continuous range in variation, with some 
flippers having such a faint line dividing the two tones that it was dif- 
ficult to distinguish them from plain flippers, while at the other extreme 
the distal portion of the flipper was a bright grey colour (but never 
white). In all flippers there was a gradual darkening at the extreme trail- 
ing edge and a lightening at the leading edge, as described for plain flip- 
ers. 

This seemed to be equivalent to the Type 2 flipper coloration as 
illustrated by Doroshenko (1979), and possibly to Types II and III col- 
oration as illustrated by Wada and Numachi (1979). 

3. White — The outer surface of the flipper was glossy white anteriorly and 
light grey rapidly deepening to glossy black posteriorly. The dividing 
line between the two was irregular in outline but clearly differentiated, 
and ran from the axilla to the leading edge of the flipper at about one- 
third of its length from the tip (Fig. 1c). The white proximal area of the 
flipper was connected (via the entire width of the flipper from anterior 
insertion to axilla) with a roughly circular white blaze on the shoulder 
immediately above the flipper. This blaze was highly irregular in outline 
but well-differentiated from the surrounding pigmented area. While 
there was some individual variation in these flipper patterns, and par- 
ticularly the size and shape of the shoulder blaze, the basic coloration of 
the flipper remained proximally white and distally black. This has been 
termed “Type 3” flipper coloration in this paper. 

Although Wada and Numachi (1979) illustrate a flipper with a 
white transverse band as Type IV, it is not clear whether this is similar to 
the Type 3 coloration described here, or is simply a representation of the 
band commonly see in minke whales from the Northern Hemisphere. 
Classification of flipper patterns into these three types (particularly the 

first two) could be affected by prolonged post-mortem times, which tended to 
darken lightly-pigmented areas, and by skin damage (particularly to the 
flipper that lay beneath the whale’s body as it was transported from the water 
to the flensing platform), which tended to obliterate pigmentation patterns. 
Some photographs at Durban were also taken from an inappropriate angle so 
that the outer surface of the flipper could not be seen. Some of these photo- 
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graphs could be used, however, to make gross classifications of coloration 
type because of a difference between the pigmentation pattern in the neck 
region of minke whales with flipper Types 1 and 2 and those with Type 3. In 
the former, the dark pigment of the back did not extend ventrally farther 
than a line roughly between the eye and flipper insertion, so that the ventral 
grooves appeared almost entirely white in the throat region (Fig. 1d). In 
whales with Type 3 flippers, however, this dark pigment extended much 
farther ventrally (as much as 15 ventral grooves down from the level of the 
eye to flipper insertion), so that there was a distinct tongue of black extending 
onto the throat (Fig. le). This feature could be seen clearly in photographs of 
the flippers taken from the ventral side of the whale, when details of the ac- 
tual outer surface of the flipper were obscured. Consequently it was possible 
to deduce from such photographs whether the whale had a flipper belonging 
to Type | or 2 or to Type 3, though it was impossible to discriminate between 
Types 1 and 2 from this angle. Similarly the slate was sometimes placed over 
the area where the dividing line of Type 2 flippers occurred, so that it was im- 
possible to be certain whether the flipper was Type 1 or 2. Under both these 
circumstances if it was clear that the animal was not a Type 3 whale it was re- 
corded as “Type 1 or 2”. 


TABLE 1. FLIPPER COLORATION OF MINKE WHALES AT DURBAN FOR WHICH 
BOTH FLIPPERS WERE EXAMINED 


Colour type Frequency (number of whales) 
Both Type 1 26 
One Type I, one Type 2 17 
Both Type 2 18 
Both Type 3 3 
Total 64 


Photographs were taken of both flippers of 64 whales at Durban (Table 
1). In 17 of these animals one flipper was judged to be Type 1 and the other 
Type 2. This indicates that there is no phenotypic distinction between the two 
flipper patterns, and that Type 1 is actually one extreme of a range of varia- 
tion including Type 2. Of these 17 animals, 14 had a Type 2 left flipper and 
three a Type | left flipper. These proportions are significantly different from 
parity (chi-square test, Yates’ correction, P < 0.02, df = 1), indicating that 
there may be asymmetry of pigmentation in the flippers of the southern 
minke whale, as in its baleen. This is confirmed by differences in the intensity 
of pigmentation between right and left flippers of whales in which both flip- 
pers were classified as Type 2. Out of the 18 whales so classified, 11 had both 
flippers of the same intensity while seven had the left flipper with a brighter 
band of pigmentation (i.e. a more striking two-tone coloration) than the right. 
None had the reverse condition. 
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TABLE 2. COLORATION OF LEFT AND RIGHT FLIPPERS OF MINKE WHALES 


Durban Antarctic 

Colour type Left Right Left Right 

No. % No. % No. % No. % 
Type 1 51 27.6 81 43.8 12 17.4 36 45.0 
Type 2a el 16.8 36 USES 28 40.6 28 35.0 
Type 2b 44 23.8 16 8.6 23 33.3 16 20.0 
Type 2c 8 4.3 1 0.5 6 8.7 0 0 
Typelor2 46 24.9° 44 23.8 2 4: x ee 
Type 3 5 2u7 if 3.8 0 0 0 0 
Total 185 185 69 80 


Because of this asymmetry in pigmentation, any analysis of the variation 
in flipper coloration for southern minke whales must separate data for left 
and right sides of the animal. In Table 2 data have been presented separately 
for whales whose left or right flippers only were examined, and including re- 
levant data from those whales for which both flippers were examined. 
Flippers of the two-tone type have been further classified into weak(2a), 
moderate (2b) or strong (2c), based on the intensity of the contrast in pigmen- 
tation. As might be expected from the asymmetry of coloration, whales whose 
left flippers were examined had a greater ratio of Type 2 to Type 1 coloration 
than whales whose right flippers were examined, both at Durban (chi-square 
= 13.44, p < 0.001) and in the Antarctic (chi-square = 12.93, p < 0.001). 

Furthermore, in both areas there was a higher proportion of Types 2b 
and 2c relative to Type 2a coloration in the left flippers than the right, 
though this was only statistically significant in the Durban data (chi-square = 
12.10, p < 0.001, Durban; chi-square = 2.12, p > 0.10, Antarctic). The two 
areas studied, however, seemed to differ in the intensity of flipper coloration. 
The proportion of Type 2 relative to Type 1 flippers was higher in the 
Antarctic than Durban, both for left (chi-square = 9.09, p < 0.005) and right 
flippers (chi-square = 4.82, p < 0.05). This may reflect the shorter post- 
mortem times in the Antarctic (producing less darkening of pigmentation 
after death), or it may represent a real difference between the two popula- 
tions. There was no significant difference, however, between the proportion 
of Type 2a relative to Types 2b and c coloration in the Antarctic and Durban 
(chi-square = 1.92, p > 0.10, left flippers; chi-square = 0.20, p > 0.50, night 
flippers). 

No asymmetry of pigmentation could be detected in whales whose 
flippers were classified as Type 3, and no whale was found with a Type 3 
flipper on one side and a different type on the other. This group seemed to 
form a relatively uncommon but distinct phenotype (see below), and was not 
encountered in the Antarctic sample. 

Data presented by Doroshenko (1979) indicate significant differences in 
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Fig. 2. Proportion of all-white baleen plates in each series, from plate counts 
(hatched) and proportional measurements (open). 
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the proportions of whales with Type 1 and Type 2 flippers between dif- 
ferent areas of the Antarctic (Van Beek and Van Biezen, 1982), supporting 
the possibility that there may be population differences in this character. In 
presenting similar data (but for four flipper types), however, Wada and 
Numachi (1979) conclude that the data “.... include some bias arising from 
variation in the classification criterion among the observers, and that they are 
inadequate for stock identification or that the external characters of minke 
whales do not reflect stock units. Before this can be determined it is essential 
to unify the criterion classification technique of each observer.” The apparent 
presence of whales with white bands on the flippers (their Type IV) in a small 
proportion of their data (0.9%) must therefore be viewed with caution. 


Baleen coloration 


The two methods of assessing the proportion of all-white plates in the 
baleen series did not give consistent results. Counts of individual baleen plates 


2, white plates left side 


5 0 6 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 
°/, white plates right side 


Fig. 3a. Comparison between proportions of all-white baleen plates on right and 
left sides of same whale at Durban. 


Sci. Rep. Whales Res. Inst., 
No. 36, 1985 


10 BEST 


95 ANTARCTIC 


° 5 
3 white plates left side 


Yo white plates right side 


Fig. 3b. Comparison between proportions of all-white baleen plates on right and 
left sides of same whale in the Antarctic. 


produced on average a higher proportion of all-white plates in the series than 
did relative measurements (Fig. 2). This is almost certainly due to the fact that 
a high proportion of the anterior, all-white section of the series consists of the 
small, closely-spaced structures termed “hairs” by Williamson (1973), and 
their relative contribution will therefore appear greater in counts than in 
measurements. However, the difference between the two methods is relatively 
small (the modes in the frequency data differing by 5 to 10%), and for further 
analysis the greater quantity of data (from measurements) has been used. 
The proportion of all-white plates was measured for both right and left 
baleen series of the same animal in 148 whales from Durban (Fig. 3a) and 157 
whales from the Antarctic (Fig. 3b). The asymmetry of the coloration in the 
majority of animals is clear. Four animals at Durban, however, seemed ex- 
ceptional in the pattern of their coloration. Three of these were recorded as 
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having (on both sides of the head) all-white baleen or white baleen in- 
terspersed with a few black plates having a very thin black outer border, esti- 
mated at 0.3 cm wide (see Fig. If). The latter animals were considered in 
effect to have all-white baleen. The fourth whale was recorded as having all- 
white baleen on the right-hand side and an unusually high proportion of 
white plates on the left-hand side. It is possible that this animal also had white 
baleen interspersed with a few plates very thinly edged with black, but that 
the measurement of the white baleen on the left side was taken to the first 
black-edged plate (as was done with subsequent whales but with an explanatory 
note in the records). 

The remaining 144 whales at Durban with asymmetrically-coloured 
baleen ranged from individuals with almost no white plates on either side (as 
recorded by Van Utrecht and Van der Spoel, 1962), to individuals where as 
much as 41% of the left side and 50% of the right side were white, and in- 
cluded animals with only 2 or 3% white plates on the left side but up to 46% 
white plates on the right. Despite this variation, there was no obvious separa- 
tion of these animals into different groups, and there is clearly a positive cor- 
relation between the proportion of white plates on either side of the head of 
these animals (r = 0.5612, p < 0.001). The average proportion of white plates 
was 16.6 + 1.6% for the left series and 36.7 + 3.2% for the right series. 

All but one of the animals in the Antarctic sample had asymmetrically- 
coloured baleen. The exception was an animal in which all plates on both 
sides of the head had black or “dusky” outer edges, though those towards the 
anterior end of the righthand series were lighter in colour. There was a posi- 
tive correlation between the proportion of white plates on either side of the 
head in the whole sample (r = 0.4966, p < 0.001), and the mean proportion 
of white plates was 12.0 + 1.2% for the left series and 34.4 + 2.8% for the 
right series. There were no animals in the sample with all-white baleen or 
white baleen interspersed with a few black-edged plates. 

The mean proportions of white plates on both the left and right sides of 
the head differed significantly between Durban and the Antarctic (t = 4.57, p 
< 0.001, left; t = 2.33, p < 0.025, right), suggesting either a difference bet- 
ween populations or a difference in interpretation of what constitutes a black- 
edged or a white plate between the two areas (the data being collected by a 
technician at Durban but by the author in the Antarctic). 

The existence of two groups of whales differing in their baleen colora- 
tion is also suggested by the larger body of data from Durban given in Fig. 2. ~ 
One large group has a modal proportion of all-white plates on the right side 
of the head of 35 to 40% and on the left side of the head of 20 to 25%, while a 
second, much smaller group has from 90 or 95 to 100% white plates on either 
side of the head. 

On the left side there also appears to be an intermediate group of animals 
with a higher-than-normal proportion (mode 50 — 55%) of white plates. Some 
of these may be animals with white baleen irregularly streaked with some 
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black plates with narrow borders as described above, and in which the con- 
tribution of black-edged plates has been exaggerated because of the method 
of recording used (see above). It is impossible, however, to be sure on this 
point, consequently it is considered safest to ignore the data shown in Fig. 2 
when calculating the relative proportions of the two groups of whales in the 
catch. 


Correlation between flipper and baleen coloration 

There was no significant correlation between increasing flipper pigmen- 
tation and the proportion of all-white baleen plates for animals with Types 1 
and 2 flippers at Durban. Because of the asymmetry of pigmentation, data 
were analysed separately for left and right sides of each animal (Fig. 4). The 
correlation coefficients so calculated were —0.01212 (n = 92, p > 0.9) for the 
left and 0.07337 (n = 90, p > 0.4) for the right. This lack of correlation 


RIGHT 


90 LEFT 


°/, white plates in baleen 


aL I, I, Is I TorI 
flipper coloration type 


Fig. 4. Relationship between baleen and flipper coloration of same whale. 
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further suggests that whales with Types | and 2 flippers and asymmetrically 
coloured baleen are one homogeneous group. Whales with Type 3 flippers, 
however, differed from Types 1 or 2 in having all-white baleen or baleen with 
an unusually high proportion of white plates. These whales may therefore 
form an uncommon but distinct phenotype from the “normal” southern 
minke whale. 


Width of black outer border of baleen 

The width of the black outer edge (or border) of one of the longest 
plates of the baleen series was measured as a percentage of the total width of 
the plate. Some plates had a secondary black stripe on the lingual side of the 
black border: such plates were omitted from subsequent analysis. At Durban 
the frequency distribution of the relative width of the black border on the 


ANTARCTIC 
(n=159) 


DURBAN , RIGHT 
(n= 228) 


Frequency 


DURBAN , LEFT 
(n= 240) 
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Width of black stripe as % of width of baleen 


Fig. 5. Width of black border on one of longest baleen plates as a proportion of the 
total width of the plate at Durban, and in the Antarctic. 
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right side of the head shows a bimodality, with one group of animals having a 
mode around 25 — 35% and a second, much smaller, group having a mode of 
less than 5%; on the left side there is not such a pronounced bimodality but 
animals were still encountered with a black border less than 10% of the width 
of the plate (Fig. 5). Amongst such animals eight (or 50%) in fact had no black 
border at all. All whales with Type 3 flippers fell into this group, i.e. they 
either had all-white baleen or baleen with some plates having a very thin black 
outer border (less than 10% of the width of the plate). If only animals with a 
stripe 10% or more of the plate width (i.e. presumably Type | and 2 animals) 
are considered, the relative width of the border was greater on the left (34.9 
+ 0.7%) than on the right (32.7 + 0.6%) side of the whale (t = 2.47, p < 0.02, 
450 df, the samples being independent as the left and right plates examined 
were from different animals). This difference in the coloration of the largest 
plates of the baleen series probably reflects the asymmetry of baleen pigmen- 
tation as a whole. Williamson (1961) has pointed out that the width of the 
border increases towards the back of the mouth, so that presumably the more 
anterior white plates in a series there are, the thinner the border will be on 
the largest plates. As there are (in asymmetrically-coloured animals) invariably 
more white plates on the right side of the head, it is to be expected that the 
width of the black border will be somewhat less in the largest plates of the 
right side. 

In 159 animals examined in the Antarctic, the black border ranged from 
14.7% to 58.5% of the width of the plate (right and left sides combined), with 
a mean of 33.4 + 0.7% (Fig. 5). 

Wada and Numachi (1979) classified baleen plates into six Types, de- 
pending on the width of the black border, with Type 0 representing plates 
with no black stripe and Type 5 representing all-black plates. The majority of 
animals (78%) were Types 2 and 3 (stripe one-third to one-half width of 
plate), which would be similar to the results obtained above for the Antarctic, 
but all six Types were recorded, although Types 0 and 5 only infrequently 
(0.1% and 0.2% respectively). However, Wada and Numachi (1979) express 
reservations about the reliability of this data (as described for flipper colora- 
tion — see above), and the inferred presence of minke whales in the Antarctic 
with no black border to the largest baleen plate must be viewed with caution. 


Body coloration 


Certain other features of body coloration were noted systematically in a 
limited number of animals examined at Durban, and in a larger sample of 
animals from the Antarctic in 1978/79. 


(i) Tongue of dark pigment extending onto the ventral grooves between the eye and the 
‘ibper insertion 


‘2 58 whales examined at Durban or in the Antarctic for which photo- 
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TABLE 3. DETAILS OF STRANDED (OR ENTRAPPED) MINKE WHALES WITH 
TYPE 3 PIGMENTATION 


Field Length ¢ Date Flipper Pigmenton % white 


no. (m) stranded Locaty colour grooves? _ baleen pou 
72/8 1.92 M _ 15.5.72 Kommetiie, S.A. (L) Type 3 Yes 100  SFRI files 
(34°07'S 18°21'E) (R) Type 3 Yes 100 
N438 3.49  F 5.8.74 Nahoon Beach,S.A. (R) Type 3 Yes — GJ.B. Ross 
(32°59'S 27°57'E) (pers. commn) 
80/14 2.54 M 21.7.80 Gordons Bay, S.A. (L) Type 3 Yes 100  ~SFRI files 
(34°09'S 18°51’E) (R) Type 3 Yes 100 
- = — 26.6.76 N. of Rio Grande, (L) —- Yes — GR. Williamson 
Brazil (~32°S 52°W) (pers. commn) 
- — — -—.6.54 Plimmerton, NZ (R) Type 3 Yes 100 Gaskin (1968) 
(~41°05’S 174°52'E) Baker (1983) 
- 3.85 M 17.8.80 Dargaville, NZ (R) Type 3 Yes 100 M.W. Cawthorn 
(~36°S 173°47'E) (pers. commn) 
- 4.04 F 27.8.82 Wonga Beach, Aus. (L) Type 3 Yes 100? H. Marsh 
(16°28’S 145°23’E) (pers. commn) 
- - F 18.9.82* Hook Reef, Aus. (L) Type 3 Yes — H. Marsh 
(19°50’S 149°13’'E) (R) Type 3 Yes — (pers. commn) 


* Entrapped in coral reef. 


graphs exist showing simultaneously both the pigmentation of the flipper and 
he region between the eye and the flipper insertion, all 53 with no such ton- 
gue had Type 1 or 2 flippers, while the remaining five animals with a tongue 
of dark pigmentation all had Type 3 flippers. Some of the animals with Type 
1 or 2 flippers had dark pigment in the folds between the ventral grooves in 
this region, but this was only conspicuous when the throat region was relaxed, 
nd none had the continuous dark pigmentation characteristic of Type 3 ani- 
mals. This tongue of dark pigmentation was also present in eight stranded 
minke whales with Type 3 pigmentation (Table 3). When present this feature 
seemed to be symmetrical in extent between left and right sides of the same 
animal. 


1) Blowhole streaks 

A typical feature of the minke whales examined was a pair of grey 
streaks extending posteriorly for about 0.6 m from the blowholes, one from 
sach opening (Fig. 6a). These streaks were irregular in course but both 
ended to veer towards the left side of the body posteriorly. They were pre- 
sent in all animals examined for this feature (12 at Durban and 149 in the An- 
-arctic), all of which had Type 1 or 2 flippers. A similar marking was seen in a 
uvenile stranded minke whale from the South African coast that had Type 3 
lippers (80/14), so it is possibly a universal feature of all southern minke 
whales. It can be seen in some of the photographs of ice-trapped animals 
sublished by Kellogg (1940) and Taylor (1957), and in a photograph of a calf 
‘tranded in New Zealand (Lillie, 1915). Photographs sent to me by M.W. 
cawthorn of another animal stranded in New Zealand also show this charac- 
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Fig. 6. Features of minke whale body coloration c. chevron marks f. thorax blaze and flank patch : 
a. streaks from blowhole d. dorsal fin flare g. flank patch visible at sea 
b. crescent-shaped streaks meeting mid-dorsally e. speckling : 
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er. However, it was not mentioned by Williamson (1959, 1961), Van Utrecht 
ind Van der Spoel (1962), or Kasuya and Ichihara (1965). 


ill) Grey streak up side 
In nearly all the animals examined, a crescent-shaped grey streak ex- 
ended up each side of the whale above the flipper insertion towards the dorsal 
nidline, where the streaks from either side met (Fig. 6b). This streak appears 
o be homologous to the pale streak originating near the anterior insertion of 
he flipper and extending towards the shoulder which was described and fi- 
sured by Kasuya and Ichihara (1965), although the continuation of the streak 
is far as the mid-dorsum was not figured by those authors. This feature was 
een in all 11 whales inspected at Durban, and in 96.3% of 134 whales 
*xamined in the Antarctic. It should be pointed out that this marking (as (i) 
ibove) is most conspicuous in the living or freshly-dead animal, and rapidly 
ades after death, particularly when the animal is exposed to direct sunlight. 
Thus although it was not mentioned by Williamson (1959, 1961) or Van 
Utrecht and Van der Spoel (1962), the lack of previous descriptions of such 
‘eatures may in part represent an unfamiliarity with fresh material. Alterna- 
ively the markings may have been overlooked or considered unimportant: 
»hotographs of Williamson’s (1959) whale no. 2 taken by the present author 
it the time the whale was flensed clearly show both the blowhole streaks and 
he crescent-shaped streaks meeting mid-dorsally. No minke whale with Type 
flippers was examined for this feature at Durban. However a juvenile whale 
ith Type 3 coloration stranded on the South African coast (80/14) shows a 
imilar (but somewhat broader) crescent-shaped mark running from above 
he flipper towards the mid-dorsum, and there are indications of a similar 
arking in a whale with Type 3 body coloration stranded in New Zealand 
Baker 1983). Consequently it is possible that this feature is common to all or 
early all southern minke whales. 


iv) Caudal chevrons 

On most minke whales examined, the dark dorsal pigmentation ex- 
ended ventrally as a pair of curved “chevrons” (pointing anteriorly), situated 
ither side of the base of the tail on the caudal peduncle (Fig. 6c). Such mark- 
gs were present in 80.3% of the 142 whales examined in the Antarctic for 
is character, all of which had Type 1 or 2 flipper coloration. No whales were 
spected for this character at Durban. There were indications of possible 
hevron markings in a stranded minke whale from the South African coast 
hat had Type 3 flippers (80/14), but the skin in the peduncle region was 
adly damaged. 


v) Dorsal fin flare 
Some southern minke whales had a grey flare on the posterior half of 
ne dorsal fin (Fig. 6d), as seen in some Lagenorhynchus species (see Fraser, 
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1966). This was very variable in intensity, and could be detected in only 
55.4% of 74 minke whales examined in the Antarctic for this feature. It could 
not be detected in the only three whales with Type 3 flipper coloration that 
were examined, all of which were juveniles stranded on the South African 
coast, but because of the variability in this feature it is impossible to say 
whether such flares are only found in whales with Types 1 and 2 coloration. 


(vi) Speckling 

In some minke whales examined, small dark, irregularly-shaped speckles 
were present mid-laterally, usually at the border between the dark grey dorsal 
and the white ventral coloration (Fig. 6e). They were very variable in number, 
most often occurring in the region between the eye and the flipper insertion, 
but sometimes extending past the tip of the flipper and as far back as the level 
of the anus. Such speckling was seen in 63.6% of 11 whales landed at Durban 
but in only 30.7% of 114 whales examined in the Antarctic: all the whales 


examined in both localities had Type 1 or 2 flipper coloration. Such a_ 


character was not seen in two Type 3 coloration minke whales examined that 
‘stranded on the South African coast (72/8, 80/14), but because of its great 
variability in Type 1 and 2 animals it is impossible from this small sample size 
to determine whether Type 3 animals do or do not exhibit this feature. 


Although it was not the subject of systematic recording, a conspicuous 
feature of the body pigmentation of most southern minke whales with Type 1 
and 2 coloration at Durban and in the Antarctic was a light grey flank patch. 
Starting at the angle of the gape and progressing posteriorly, the border be- 
tween the dark pigmentation of the back and the white of the belly initially 
ran between the angle of the gape and the anterior insertion of the flipper. 
Between the axillary region of the flipper and the caudal peduncle, however, 
this border extended dorsally twice (Fig. 6f). The first extension (or “thorax 


blaze”) ran diagonally up from the axilla and then diagonally back again to | 


about the same level, forming a roughly triangular invasion of light grey pig- 
ment dorsally. The second dorsal extension commenced only a short distance 
posterior to the completion of the first. The anterior border of this extension 
was nearly vertical and continued much farther dorsally than the “thorax 
blaze”. Its posterior border sloped down gradually towards the midline, where 
it merged with the white of the ventral surface of the caudal peduncle. 
Both Williamson (1959; 1975) and Kasuya and Ichihara (1965) have 
sketched these two dorsal extensions of light pigment on the side of southern 
minke whales (and Ohsumi ¢¢ al. 1970 referred to “slight waves” in the transi- 
tional zone between dorsal and ventral pigmentation along the side of the 
body), but only in the illustration provided by Williamson (1975) was the 
prominence of the more posterior (flank) patch sufficiently stressed. This 
patch can be clearly seen at sea if the whale rounds its back before submerg- 
ing (Fig. 6g): a photograph in Kellogg (1940) shows the flank patch and 
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orax blaze in the living animals particularly well. Presumably it was also 

e flank patch that was referred to in Lillie (1915) as “a characteristic trian- 

lar patch of lighter colour... on either side of the back, in the region of the . 
sal fin.” A sketch accompanying this description shows the patches in dor- 

| view. The flank patches can in fact be most conspicuous from the air (pers. 

s.), when in dorsal view they are seen extending up either side in front of 
e dorsal fin, which is therefore situated in a comparatively narrow strip of 

rk pigment extending along the middle of the back of the posterior half of 

e whale. 

The thorax and flank patches seemed to be present in the majority of 
inke whales landed at Durban and in all minke whales examined in the An- 
rctic. In the three stranded animals with Type 3 flipper coloration 
amined on the South African coast, both thorax and flank patches could be 
scerned, although the latter was faint. Their position also appeared further 
terior than in minke whales with Type | or 2 coloration, the thorax blaze 
rminating just posterior to the tip of the flipper and the flank patch about 

level of the dorsal fin. A third, tongue-like dorsal extension of lighter pig- 
nt could be detected in all three animals between the dorsal fin and the 
ke insertion, here termed the peduncle patch. This was not noted in ani- 
ls with Type 1 or 2 flipper coloration, and may be typical of Type 3 ani- 
ls. Baker (1983) refers to two or three deep scallops of pale pigment along 

flanks in minke whales with Type 3 body coloration, whereas a photo- 
ph of a minke whale stranded at Dargaville, New Zealand, with Type 3 
dy coloration and all—white baleen clearly shows a third, peduncle patch 
otograph supplied by M.W. Cawthorn). 


MORPHOMETRICS 


al Length 

Southern minke whales in general are estimated to reach sexual maturity 
7.19 m (23.6 ft) or 7.59 m (24.9 ft) in males (Ohsumi and Masaki, 1975; 
st, 1982), and 8.0 to 8.1 m (26.2 to 26.6 ft) in females (Best, 1982; da 
cha, 1980; Doroshenko, Kuzmin, Nikolsky and Patsenko, 1974; Ohsumi 
d Masaki, 1975). Asymptotic lengths are 8.5 to 8.6 m (27.9 to 28.2 ft) in 
les and 8.93 to 8.99 m (29.3 to 29.5 ft) in females (Best, 1982; Ohsumi and 
sakpelon>), 

In Table 4 details of length, sex and maturity are provided for 13 minke 
ales landed at Durban between 1970 and 1973 which are considered (on 

basis of exhibiting at least two of the pigmentation characteristics) to be 
pe 3 animals. Four males, ranging from 6.71 to 6.83 m in total length, were 
ssified as sexually mature based on a histological examination of their 
tes, and the weight of their larger testis was from 0.64 to 1.10 kg (mean 
75 + 0.114 kg), about four times heavier than the average for their size 
st, 1982). The largest male examined was 7.62 m long, but this animal was 
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Fig. 7. Stranded newborn minke whale at Kommetijie, 
Cape Peninsula (PBB 72/8) 


21 


PEPARTEMENT YAR BTVE! 
DERARTMENT OF ti 


HOOFMACAS 


a srtnieeate 
SEA VISHERES Baan 


HOOFMAGASTN 


‘ Bi 2 jaar = ie . i * Z 
Fig. 8. Stranded juvenile minke whale at Gordons Bay, South Africa (PBB 80/14). 
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not measured as accurately as the others; the largest reliably-measured male 
was 6.83 m. Three females, ranging from 6.40 to 7.37 m in length, were clas- 
sified as mature based on the presence of one or more corpora lutea or al- 
bicantia in the ovaries. The largest of these had three ovarian corpora, but 
was 0.5 m smaller than the smallest mature female with Type 1 or 2 colora- 
tion examined at Durban. The largest female examined was 7.77 m long. 

The three whales with a ‘white spot’ on the flipper from Brazil men- 

tioned by da Rocha and Braga (1982) also matured at an unusually small size. 
Two males 6.92 and 7.13 m in length were mature, each with a larger (?) testis 
weighing 1000 g, while a female 7.62 m long had eight ovarian corpora. 

It seems clear that whales of this colour phase are significantly smaller 

than normally-pigmented southern minke whales, but with the small sample 
ize available it is impossible to say how much smaller. 

Further evidence of their diminutive nature comes from two juveniles 
tranded on the South African coast. A male minke whale 1.92 m long found 
ead on the beach at Kommetjie (Table 3) had a raw and completely un- 
ealed umbilicus, while the lungs were air-filled, indicating a very recent live 
irth. The typical Type 3 flipper and associated body coloration was visible 
Fig. 7). A male minke whale 2.54 m long seen swimming very slowly in Gor- 
ons Bay harbour, where it died later the same day (Table 3), had some se- 
ere lacerations to the posterior half of the body that were attributed to 

sharks. Its umbilicus was completely healed, both baleen series were fully 
erupted and there was heavy lungworm infestation in all bronchi, indicating 
an animal that had been alive for some time. The typical Type 3 flipper and 
sociated body coloration was also visible on this animal (Fig. 8), and the ba- 
‘een plates were all white. 

The normal length at birth for southern minke whales is not well estab- 
ished, but most estimates lie in the range 2.7 to 2.9 m (Best, 1982; Ivashin 
nd Mikhalev, 1978; Ohsumi and Masaki, 1975). While there may be consid- 
rable variation in this parameter, and strandlings may not be typical of nor- 
al newborn calves, the Kommetjie animal was only 68.5% of the estimated 
ean birth length, while the Gordons Bay animal was 74.1% of the length of 
he next smallest calf recorded with a healed umbilicus (Best, 1982). These 
xamples suggest that whales of the Type 3 colour phase are born at a sig- 
ificantly smaller size than normally pigmented southern minke whales. 


30dy Proportions 

Body measurements other than total length are available for only two 
vhales with Type 3 coloration, the stranded juveniles 72/8 and 80/14. These, 
xpressed as proportions of total length, are compared in Table 5 with similar 
measurements for six other juvenile minke whales (< 4 m long) stranded on 
he South African coast, and with measurements of 12 adult Antarctic minke 
vhales (from Ohsumi et al., 1970). In only two measurements did the values 
or both Type 3 animals fail to fall within the range for the six other juveniles, 


‘ct. Rep. Whales Res. Inst., 
No. 36, 1985 


BEST 


dn jou ‘uy jesiop jo uoneuisiews s0L1a}sod OF z pe|qnop usey pue Aem-jey poinseayw , 
= 60 RI 60 eT qT 80 al EN yojou jo yadap ‘saynpy gS 
= O08 GT GL Bl, L9 O08 GL 8 yo ou QO} uls1eu ‘ye UO jyutod Jsoleou ‘soynyq zm 2 
0°63 8°96 — 1°96 vo L0G Oren) G6l eye. ieee Oke ete dn oidn yipim ‘sang SS 
GG Li ie 19 Gg G9 19 8'8 S11 6'8 €'8 aseq uly JO YIBUZ] “UY [es1og s 
Lg Zr-0'S 9'¢ e¢ 9'¢ VE 0S lg 8'F 9G WBIsy “uy [es10g 
Lg lh-8% ia Lg G¢ UP lr ov OF gg wpm wnurrxeu ‘1oddipy ~ 
= JOP og SSSI Tit Seat l'3l AL, weO et dy 0} eyprxe ‘yisua] “iaddiq « 
8G] Gil —Gel Zor OSE" 08) GOL. BOLL S66 G9l Zé6l dn 0} uonsasur jue ‘y8uz] ‘1eddipq 3 
= ea) L'0 £0 = ST ral) aa eT Sutuado [eur jo y18ueT 2 
= 19 VE $6 = LY ore 8'F OF qys [eWUIs Jo yIsUsT 
= 20 90 G0 - = r0 €0 = WwBIIYy Iq 
~ eT 0% Lat Gil ST GI ri GT yisuzy ahq 
= QI ia 61 = 8° Ze Ge CS yIpIM sjoymolg 
= l'¢ Ig Creerele 0r Gg 6S 0'F yisue] sjoyMolg 
“= GOI 66 POL ty tie. a ae Orc 801 = aJoymoyg 0} ada Jo aUa_D 
LS LG = LY BG = BG BG G9 99 L9 = snjeoul Aroupne [euto}xo oO] aka jo 91}U9T) 
= L'0 eam v0 v0 6:0 s0~ OT OT saddn puodag mef samo] Jo uonsalo1g 
= = 96 v8 = Lg = CL = Aqypeooy auues ye Apo Jo 14319} 
= ~ S6l 961 = 19°02 = ed a sayny Ul yojou 0) snue Aemprun “YIN 
= 01g 986 $66 1983 1662 = OLE ~—G8z snue ye ‘YqIs) 
= 16h Shr 12°69 - iGlb 1669 LP = WINUWIXBUL “YI 
= 1L9R SR 1669 iGhr iSlb i@¢¢ GOF = YPEXe 1e “YI 
€ Fl O01 col CCle 0 Cl a6 cle my cle Cian O.or OVle asl a[oyMoyq JO aud 0} Jnous jo dry 
0°02 036-81 Eom G6l |S Sle s.le 20 Sl moc €8l Zeé6l 949 JO 31]U99 0} jnOUS jo dry, 
LS Coc ot GLEwatLOGE ee el Oc ee0 SIy = 910 GLE S81 odes jo ajsur 01 nous jo diy, 
el G3 O'L6-F ES 9°€Z = OFG —11S6 6S) cic CVeme Ge snjeaul Aloupne [eU1I}x2 03 nous jo dry, 
p66 0'3E — 0'FS Le OCG ESS 00S 8 ES 0G" © 0S 686 ° GI¢ taddiy uonsasut “jue 0} inous jo dry, 
0'8F 8'PG —G'Sh Osh LOF SP GIG G6h G6r 9O8F GIG SPAOO18 [eIIUDA AjUII17xa “sod 01 nous jo diy, 
LG VC9-GLP GIG) Gor, =806G = 1409 9 61S = <> PCG FS snoqiquin JO 3.13U39 0} nous jo diy, 
= 1E9 19 879 ~G99 690 “199 9F9 9°69 uly [8SIop UONJasu “jue 0} InoUS Fo dry, 
(GTZ, 0'FL — 0°02) Pee ae EG aa ee ah Cag ew uly [estop Jo dn oj ynous jo dry, 
G99 6'0L-¥FF9 919 629 89 90L GPO 189 9969 6 +9 ainqiade [equa Jo 317Ua9 07 nous jo dry, 
O'S POL— L189 LiGia EGG PRC TL OC LG CLE mer OL SSL Gal (%) snue Jo a1ju99 97 nous jo dry 
086 —- OIL LL 69 GPS CPE IPS 10 PG 261 (wd) y3Uy] [eI0,_| 
Hea asury (4) (WN) (a) @) (NW) () (W) (IN) 
(OL61) Te@tuMsYO II/GL $s/8L GI/IS 96/9L 83/08 ZI/EL FI/08 g/Zz 
6 10 | add J, eed 
XOS 8 ou PIet JUQWIINSBI 


24 


SATVHM AANIN NYAHLNOS XOd (HLONAT TVLOL % SV) SNOILYOdOUd ACO “SG ATAVL 


SOUTHERN MINKE WHALES 25 


hese being measurements concerning the position of the dorsal fin, which 
as apparently situated further forward in the Type 3 animals. Unfortunately 
he relevant measurements for the Antarctic minke whales are not com- 


han its tip or anterior insertion. F urthermore, Doroshenko (1979) reported 
mall differences in the relative position of the dorsal fin between populations 
f southern minke whales, so the significance of the present finding remains 
neertain until larger samples of Type 3 animals from different localities 
ave been compared. 


outh African researchers. 


umber of Ventral Grooves 


0/14) respectively, while in another five juveniles examined with Type 1 or 
coloration the counts ranged from 22 to 38 with a mean of 32.8. Ohsumi et 


reement, indicating no significant difference in this character between 
pe 3 and other southern minke whales. In much larger samples, however, 
roshenko (1979) gave mean values (presumably for total counts) of 46 for 
o different populations (“Indian” and “New Zealand”), while for the Brazi- 
n population da Rocha (1980) found a range of 15-35 with a mean of 22 in 
If-counts of grooves and Singarajah (1984) a mean of 47 in whole counts 
r both sexes. These results seem rather low compared to the present data, 
d may either represent population differences or (more likely) differences 
interpretation. Da Rocha and Braga (1982) also give ventral groove counts 
19 to 29 (mean 23.7) for three minke whales landed in Brazil with (appa- 
ntly) Type 3 flipper coloration, and state that the number and position of 
ntral grooves were “normal”. 
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200 220 240 260 280 300 320 
No. of baleen plates 


Number of Baleen Plates 

During the 1969 season at Durban, the whaling inspectors counted the 
number of baleen plates on one side of the mouth in 88 whales landed. These 
counts ranged from 215 to 310, but with three outlying counts of 135, 151 
and 154. The latter are considered to be probable errors in recording, and 
have been omitted from the subsequent analysis. 

The means of counts of left and right series were not significantly dif- 
ferent (t-test, p > 0.2, df = 83), the samples being independent as they were 
from right and left sides of different animals, and so the data have been com- 
bined (Fig. 9). The distribution of counts approximates to a normal distribu- 
tion, for which the mean was calculated as 268.3 + 2.1. 

Previous counts of baleen plates in southern minke whales are in general 
agreement with these values (270 either side-Van Utrecht and Van der Spoel, 
1962; 247 on left side and 264 on right — Williamson, 1961), though Ohsumi 
et al. (1970) listed one animal in the four they examined with 359 plates on 
one side, more than in any animal examined at Durban. The remaining four 
series of baleen they counted ranged from 261 to 302. Doroshenko (1979) 
gives the mean number of baleen plates in the “Indian” population of minke 
whales as 242 and in the “New Zealand” population 274. Da Rocha (1980) 


4 
Fig. 9. Counts of baleen plates in minke whales at Durban. E 
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Length of largest baleen plate (cm) 


20 21 22 23 24 25 26 27 28 29 30 31 32-35 
Body length (ft) 


Fig. 10. Length of largest baleen plate against body length in minke whales at 
Durban (cross and vertical line = mean + two standard errors for Type | and 2 
whales, sample size in brackets; solid dot = individual data for Type 3 whales). 


found a median value of 273 (range 155 to 415) in 246 minke whales from 
Brazil, while Singarajah (1984) gives an average count of 237 excluding hairs. 
There is no indication from these data of polymorphic variation. 

The juvenile stranded at Kommetjie had 200 baleen plates on the left 
and 205 on the right, outside the range for Durban animals, but both series 
were incompletely erupted. The Gordons Bay juvenile had 251 plates on the 
eft and 244 on the right, well within the range recorded at Durban. From this 
small sample, therefore, there does not seem to be any evidence of a signifi- 
cantly different number of baleen plates in minke whales with Type 3 colora- 
ion. 


Dimensions of Baleen Plates 

The largest baleen plates in minke whales with Type 1 and 2 coloration 
reached an average length of 25 to 27 cm in adult animals from Durban (Fig. 
|0). Other minke whales with this coloration have had baleen plates measured 
at 28 and 29 cm (Williamson, 1961), 30 cm (Van Utrecht and Van der Spoel 
1962) or 22 — 26.1 cm (Ohsumi et al., 1970) in length. The largest baleen 
olates in the seven whales with Type 3 coloration examined did not exceed 
20 cm and averaged 18 cm in length (Fig. 10). Even when whales in the same 
ize range are compared, the values for the Type 3 animals all fall below the 
averages for Types 1 and 2, indicating that in relative terms also Type 3 
whales seem to have shorter baleen plates for their size. 
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The shape of the longest baleen plates (as portrayed by the proportion 
breadth/length) did not differ significantly between Type 3 whales (average 
0.43 + 0.02, n = 5) and Types | and 2 whales (average 0.48 + 0.01, n = 34), 
when the comparison was restricted to animals of the size range 21 to 24 ft (t 
= 1.64, p > 0.10). Overall, the proportion for minke whales with Type | and 
2 coloration at Durban ranged from 0.37 to 0.78, with a mean of 0.51 + 0.04 
(n = 331): this compares with published values elsewhere of 0.42 to 0.64, with 
a mean of 0.52 (Ohsumi et al., 1970). 


DISCUSSION 


In summary, two colour phases were found amongst the minke whales landed 
at the Durban whaling station. The majority of animals had asymmetrically- 
coloured baleen, in which the right side bore a larger number of anterior 
white plates than the left, and in which the remaining plates had a black outer 
border whose width amongst the largest plates averaged about 31 or 34% of 
the width of the plate, depending on which series was examined. These ani- 
mals also had flippers whose pigmentation could be described as either plain 
or two-tone (Type 1 or 2) but on which white patches were never found. 
There also appeared to be asymmetry in the pigmentation of their flippers, 
the left flipper generally being brighter in contrast than the right, but there 
was no correlation between flipper and baleen coloration. The transitional 
zone between the dark dorsal and light ventral pigments on the neck was on a 
level with the eye and the flipper insertion. These animals seemed closest to 
the southern minke whales described by Williamson (1959, 1961), Van 
Utrecht and Van der Spoel (1962) and Ohsumi et al. (1970), although the oc- 
currence of two-tone flippers was not mentioned by these authors. However, 
the apparent continual range in variation of flipper coloration within this col- 
our phase suggests that the animals with two-tone flippers may have been 
overlooked. Following Williamson (1959), and taking into account the baleen 
coloration of the type specimens of B. bonaerensis (Burmeister, 1867) and 
B. huttoni (Gray, 1874; Williamson, 1959), Type 1 or 2 whales could be referr- 
ed to as “bonaerensis”-type. 

Whales of the second colour phase had all-white baleen or baleen with 
an unusually large proportion of white plates. The largest baleen plates of 
these animals were either completely white or carried a narrow black outer 
border less than 10% of the width of the plate. The flippers carried a striking 
white patch connected to a roughly circular white blaze on the shoulder 
(Type 3). There was no asymmetry of coloration in the flippers and little (if 
any) in baleen coloration. The transitional zone between the dark dorsal and 
light ventral pigmentation on the neck extended down onto the ventral 
grooves as a tongue of black pigmentation between the eye and flipper inser- 
tion on both sides of the head, to a roughly equal extent. These animals ap- 
peared to be born and to reach sexual maturity at a significantly smaller size 
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1an normal southern minke whales, with a dorsal fin possibly situated some- 
hat farther forward. The largest baleen plates in adults of this colour phase 
ere less than 20 cm in length, compared to an average of 25 to 27 cm in 
dults of the normal colour phase. 

Whales of the latter phase have been described previously only by Baker 
1983) and possibly da Rocha and Braga (1982), though neither account 
1akes clear the distinction in baleen coloration between these and normal 
»uthern minke whales nor the difference in size. Although there have been 
ther references to southern minke whales with “light” flippers or flippers 
ith white patches (see Introduction), the majority of these have been sight- 
1gs; it is possible that some of these records may have been of minke whales 
ith Type 2 flippers, which, when seen in the living animal through the 
ater, stand out clearly in contrast to the darker dorsal sBeeDtanap (per- 
onal experience of the author). 

The incidence of this second colour phase off Durban is ar There is no 
gnificant difference between the incidence of Type 3 flippers on right and 
ft sides of the whales (chi-square test, p > 0.8, df = 1), and their incidence if 
1e data are combined is 3.24% (n = 370). The incidence of whales with a 
lack border to the baleen plate less than 10% of the baleen in width also did 
ot differ significantly between left and right sides of the whales (chi-square 
sst, p > 0.25, df 1), and their incidence if the data are combined is 3.41% 
1= 469). The incidence in the catch is therefore estimated to be 3 to 4% of 
ll minke whales landed. 

Singarajah (1984) states initially that no minke whales with white stripes 
n their flippers were found amongst 1745 animals examined in Brazil be- 
veen 1979 and 1981, but later that on rare occasions (e.g. in 1980 and 1981 
bout 0.2% of the catch) a second type with a white stripe was recorded. It is 
ot clear whether the latter include the three animals in a sample of 902 
uinke whales examined in Brazil in 1980, which were described as having a 
vhite spot’ on the flippers, distinct from the ‘all-black’ flippers normally 
yund (da Rocha and Braga, 1982). If the latter are true Type 3 animals, their 
icidence off Brazil is apparently even lower than off Durban. However it 
10uld be pointed out that in both areas the data originates from whaling 
perations, where commercial incentives may have resulted in selection for 
1e larger form. 

No whales resembling this second colour phase were seen amongst the 
61 animals examined in the Antarctic in 1978/79. Photographs and/or 
<etches of this colour phase were shown to flensing plant foremen and other 
ersonnel aboard the Nisshin Maru no. 3, and subsequently to Japanese scien- 
sts with first-hand experience of Antarctic minke whales. None claimed to 
ave ever seen a whale resembling it, and it must be concluded that this col- 
ur phase does not normally migrate to higher latitudes of the Antarctic. 

Against this must be balanced the data presented by Wada and Numachi 
\979), which seems to show that minke whales with white-banded flippers, 
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and some with no black outer margin to their largest baleen plate, are found | 
in the Antarctic. Given the authors’ own reservations about their data, how- 
ever, this conclusion must be treated with caution. 

Besides Durban (ca 30°S, 3I°E) and Costinha, Brazil (ca 7°S, 34°W), 
whales corresponding to this colour phase have been recorded from several 
other localities in the Southern Hemisphere (Table 3). These records indicate 


Yy Type 3 minke (n= 13) 
\\ All minke, 1972 (n= 130) 
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Fig. 11. Distribution of minke whale catches from coast, Durban whaling ground. 


a latitudinal distribution from 7° to 41°S, and a presence in all three major 
oceans. Nowhere apart from the whaling grounds off Durban and Brazil is 
there a measure of its relative abundance, although Baker (1983) refers to it. 
as “rare” compared to the “common” colour form. Apart from its probable 
exclusion from the higher latitudes of the Antarctic, the form appears to have 
the same overall distribution as the Type 1| or 2 animals. Patterns of schooling 
behaviour, onshore-offshore distribution and seasonality, however, may serve 
to segregate the animals to some extent. 

Inspection of catch positions and times for the 13 Type 3 animals 
examined at Durban (Table 4) reveals that they were all captured singly, so 
that there is no evidence of schooling together with Type 1 or 2 animals. The 
onshore-offshore distribution of catch positions for the same 13 animals has 
been compared with that for 130 minke whales (coloration type unknown) 
landed at Durban in 1972 (as extracted from Best and Surmon, 1974, Fig. 1), 
the data being grouped in 10 n. mile intervals (Fig. 11). The animals with 
Type 3 coloration were distributed closer inshore than minke whales as a 
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whole, 77% of them being killed within 30 n. miles of the coast compared to 
only 10% of all minke whales. The mean distances offshore (27.0 2-7-5 and 
60.0 + 5.6 n. miles respectively) were significantly different (t=5.62, 
p<09.001). (The dissimilarity in distribution might have been greater if it had 
been possible to identify and thus exclude any Type 3 animals killed in 1972). 
Of the 13 Type 3 animals examined at Durban, 12 (or 92%) were killed in the 
first half of the season (April to June) whereas in the same years (1970, 1971 
and 1973) only 33% of the 530 other minke whales were killed in the same 
period. These proportions are significantly different (chi-square = 17.4, pi 
0.001), suggesting a difference in seasonality of occurrence of Type 3 relative 
to Type 1 and 2 minke whales off Durban. (The alternative hypothesis, that 
more searching effort was spent inshore in the first half of the season, is con- 
sidered very unlikely, as it was the last half of the season in which weather 
usually deteriorated). 

Thus, at least for the Durban whaling area, there are indications of some 
spatial and temporal segregation of minke whales with Type 3 coloration 
from other minke whales. This segregation was not complete, however, and 
more information is needed on the seasonal movements and reproductive be- 
haviour of Type 3 minke whales before any conclusions can be reached on 
the degree of reproductive isolation of this colour form from other minke 
whales. A decision on the taxonomic status of these animals is therefore pre- 
mature. 

It can be pointed out, however, that the differences in size, body and ba- 
leen coloration found between Type 3 and Type | and 2 (or “bonaerensis”- 
type) animals are at least as great as those between B. acutorostrata from the 
Northern Hemisphere and “bonaerensis”-type animals from the Southern 
Hemisphere (and the same seems to be true for skull characters — paper in 
preparation). 
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